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ABSTRACT 

PROBLEM TO BE SOLVED: To obtain a siloxane-based resin having a 
lower 

dielectric constant and capable of attaining improvement of 
characteristics 

such as mechanical characteristics, heat stability, resistant 
properties 

required when used as a semiconductor interlayer insulating film 
and 

provide a method for producing the same "resin and a method for forming 
the 

semiconductor interlayer film by using the same resin. 

SOLUTION: The siloxane-based resin is obtained by hydrolyzing, 
condensing 

and polymerizing a cyclic siloxane compound and/or a cage-like 
siloxane 

compound and one or more kinds of silane compounds in which silicon 
atoms 

are each selectively substituted with a hydrolyzable acting group at 
> x 

sites in an organic solvent in the presence of a catalyst and water. 
The 



method for forming the semiconductor interlayer insulating film is 
use 

this siloxane-based resin. 
COPYRIGHT : ( C) 2 0 0 3 , JPO 



COST 

12dec05 16:23:39 User014961 Session D7843.2 
Sub account: S . MOORE/ JAP . PATENTS 

$6.51 0.594 DialUnits File347 
$3.20 2 Type(s) in Format 5 
$3.20 2 Types 
$9.71 Estimated cost File347 
$0.26 INTERNET 

$9.97 Estimated cost this search 
$10.03 Estimated total session cost 0.799 DialUnits 



(WB*mmnf UP) (12) & |fj Jjf & (A) (ll)ftHrfliR£MSHf 

#^2002-363285 
(P20Q2-363285A) 
(43)&HB ¥«14#12fll8B(2002.12.18) 



©DlntO. 1 
C0 8G 77/04 
C 0 9 D 183/04 
H0 1L 21/312 
21/316 



FI 

C0 8G 77/04 
CO 9D 183/04 
H 0 1 L 21/312 
21/316 



f-73-r(##) 



c 

G 



fS*JgoSl9 OL (£21M) 



(21)fflKS# 


*JB2002-89759(P2002-89759) 


(71)tHKA 


390019839 










(22)tflSB 


¥JS14^3 ^27B (2002. 3. 27) 




^«KSKaSS*KmAMKffi«jH416 






(72)56?9# 


W W W 


(3»«ife*i*««# 


200 1-0 15884 






(32)«JfcB 


¥J£13# 3 ^27 B (2001. 3. 27) 




M10t*S04<t 


(33)ffJfe*g£SB 


«H (KR) 


(72)#!»t 


# & ? 


(31)«5fc|fcfe®## 


2 001-056798 






(32)«JfcB 


¥Jfcl34£9J§14B(2001.9. 14) 




M08t*106*§ 


(33)fltt&HL£®B 


mm (kr) 


(74)ftSA 


100072349 








Affl W4«) 








ft*JCtOR< 



(54) [58M©*#] ^D^>^j»*J:c;::n^^7S:¥«^^W«8»KcD}g^j* 
(57) [g*M 



!(2) 002-363285 (P2002-ch85 



mi) 

R 

r-f~Si 0—3- 

CI«CH0-SiXAX, 



(1) 

m> \ n y y&=F x-h -> x . tfoiftt < 1 1 i o(i nv 
n^ismttzw^yywftx-h*). p&3-8<r>m 
mm-i onwbX'bh. )X'^ztt&m$i'u 

c : 



Ut2] 




(2b) 



UtA] 



X»XaX,SI 



(2 c) 

(^*, x,~x 3 ii*ivrim£LTiS8tgsu--3c97 

tz&^uyymFf-X'h o . nm ~ 1 2 <m%.X'h 
h. ) wma— ox'^tihy-itikisu^ytt. 

mmmz. amw^n^mm^mmx-irma 
±.smztixuzim3m±.co^7>it-&®t. # 
m®M*xfmt?i«?>fr&Tx\ nafrttMtiXifffism 

im&2 ) ffiBM&t i x-^ti^mk^^y 

itismt . HillBfl:^2 a-2 c cWf*T>— 

[«^3i3 ] mfte^^ i X'^tihrnftisu^y 

BUiatt^2 a~2 c «V^A-O^SflS^-y 
Ut5] 

SiX 4 X 6 X,X T (3) 

(s£<k X 4 ~X 7 {i-?-ii-fiT4sfctLT^ai~10<0 

nvzi^^mt.izM^viyyw.^x'hh. ) x-ipztiz 

isyyfc-S®. &£V/Ztz\*. ™t^4 : 

ute: 

R* S iX,X,X 1() (4) 

COTD-^T^O, X 8 ~Xi 0 te*ix*'*i3$i&LT& 
SSti~3<or;^^S, o<r>7ivzi*is 
m&izii/^yy&TX'b^x, t>o&%< 1 1 i oti 

[W3WI4 ] Mie-ffc^ 1 X^ixhmk^^y 




!(3) 002-363285 <P2002-ch|85 



milt¥£3X'*2ti&is7>it£®. &£V/$tz 

it. mm{t^4T^^tlh'>yy{t^t. 

n. 

[«*«5 ] IM^2 a-2 c <0W«u&>- oT 
It. wmtt&£4 Xttixhisjyte&bb. nw. 

mi&*ximt*(?yfr&TT. mmmaxx/m^m^ 

m. iMtztib<?>&i!mx'$>&. m$.m-5<r)\xf 

imsm] mtsimit. mm. mm. <y*yx>v 
*ym.mt. mm. *BMfc#y^ «thy> 

£ tz\iZ.ilb<r)®.-£%X'bh . If^Jl 1 -6?X vf fifr 

-mzmswisvirvymjss. 

imm] mmmt.m^iximat^mi=e 

MZtflX. 0;0 00 01*/1^10*/U9it$T*8s 

■fym®. 

im%9 ] mmt. maztimftit-s® i *a> 
izftix. 0.1 iooo ^jwitmx-mazti 
i. m$m^8<r)^-ftifr-mi l ziim<7)i<>a*-vy& 
m. 

immo] tmammnxx/m^m^t. o- 
2oo*ct\ o. 1-1 ooi$mfifrti&. m&mi- 

9Wftii>-mzsdme>=/n*Vy%®BZ. 
CH^ll] Si -OR" HXV/ttzltSi 
—R" X'^ixh^^^)^ . ^ : S i —OR" 
(5£«K R" lifcSlI?. mmil~~3cr>7)V*)Vm. 

hrv-ivrnx-hh. > X'*%ixhm<r>ttm#. 5 
*/u%m±T-$>6, M^Si-i Otfnvffi**- JSKte 

[11*5112] llfWi*>-3, 0 0 0-5 0 0. 

ooot'$)&. at^i-i i <r)\^-rtii)^mzuwL<?> 

isu*?y&m. 

[ m m 1 3 ] n&g i-i2 (D^rtoi—mizMm 
ni/n*yymmzmt®mz®Mz-ex%z>®m§ 
m. isvoy&fctiza-T < y?i,®mwk*®m 

imm 1 4 ] isn*yyjk®mz®m znhtzvxn 



l-ty%®m. x-t/^^SE, 

. immi5i mi®m®m*<DmBi'n*vym 
$$<ry£Gmtfo. i^8onm%x-hh. mxmi 3t 
mi4izsem<7Mi&jjm. 
im*m i 6 1 Mesii^jgii. mM&w&z £ h 
mm^^ymmtsmmMmiMtco 

€4ttA<9 9 : 1-3 0 : 7 11*^13-1 

5 o)\ ^-rtit^-mztm<m^nm. 

\mm. 1 7 ] msmMmamt. ^ of^x h 
yy, xviiru*?? yy. £tttzixt>cr>imtoX'h 
h . m?m 1 6 tieaojgfig^ra. 
[it^ 1 8 1 mi®!imm<7)mz'>°*vym 
vmj:umi^m&mMco^M^ o .i-som 

[it^si9] m?.m<tzit&mit. 150-6 

00*CT\ 1-1 50$mrtotl&. fS3<JBl 3-18 

im<omm%wm 

[0001 ] 

ts *vzti zm^tc*mmm&mmmmizm 

l. X mwizlt. isn*? ytt.&faZto*ftMi$iiV 
titen$Z#X%Zi'a*vy%®tiZ}si;V : ZtiZm^ 

fz^mffiimmmmwzm-ti . 

[0002] 

mw&mtfflikmmizj:'?xttztLZ<ox\ iEiat 

Ztllzmi. %t!Bft¥fm3, 61 5. 272#.m4. 
3 99, 2 6 6^-fcJ:t/m4, 9 99, 3 9 7-^T'Ji;, 

6 (CVD) T'^$^TV^m$4.00OS iOj 
Oftip'JH, SOD(Spin On Deposition)*»'nIfig^:Sll; 
$2.5-3. lSao^'Jv/Hr^^-dflJ-y^fflL 
tzmifflKlX^h. X*)is)V*.X****)-yt\tm« 

Wfox-hh. z(7)t§£. xvi/)v*:x***+)-y<r>mi 
tzwmmzx^x^yo-^-t yrmmrnx'* 

[0003] Z<7)k o ^rdf'J is>v-tx***+)-yi5X.Tf 

wwmumt. mmsmizto^xmizimxh 

■5. mm. ^^^3, 6 1 5, 2 7 2-f-Wi, ^ 

y* yxju* ymmmi}^%htvfcft%m-ttm*x\ 

nmmzKttzismrzm-th zuzx>7. mmiz 
%£mr$ixtzxv i/)v*x***tvy®%zzwm-h 



!(4) 00 2-3 6 3.28 5 (.P 2 0 0 2-ch;n8 5 



If&tfmmZtlT^l. ttl. *BS^^5. 0 1 0, [0009] 
1 5 9# 7 VJVZlVKy&ytftmfrttltofcft M7 ) 

h. -H. *ffl^^6. 2 3 2, 4 2 4-ffcte. 
ftbLX. f f>57W+yy5y, 

V>£. it:. *ffl^F^6.0 0 0.3 3 9-fWi, 

S&fc, *ffl^m5. 853, 808#{C 

y v 7 {afcfl&<07c*2 &ttKj&tts*<Hft § ft* 

[0 0 04] L*»L*#fc. ±»LfcJ:3«raaw)#y 
BWttSrSWW-* -I t . lD^T^m»fMilllKlUR [0012] 

t ixmtzm&zmzmmmm. i&am* & [^9 3 

[00051 

[jBWiwfcL j: 0 t-rmm] m^x . wjcoiw 

•tizbxhi. 
[6006]$ ^twjogwii, itriexo^f^y^ 

*mzm&tzztxh&. [00 13] 

[00 07] [-fClO] 

t. Mwmzmw^mafcttmmzmmx'i rm 

szit&zbizi^x. mmma. msm. mt& 
%b'e>imm&2hzi'v*v>%®mm(i>tihz 

[0008] ^tWIi, TEfl59« 1 : 



Si- 



4 



(1) 

[0010] (#t», Rii#*«^ 1 ~3or 
j&6-i s^ry-^-cftOs Xi-x 3 »i-?-ii-pftai 

3-8C0SS, mlil~l 0Og»?*>S. ) T"*$*l 

2 a~2 c : 
[0011] 
[€8 3 




(2a) 




(2b) 



!(5) 002-363285 ( P 2 0 0 2-ch5V8 5 




(2c) 



[0 0 1.4] X,-X,tt*ft.f#ia£LTKS 
»1~3«7/P*/WI. ££&1-1 007^3* x£ 
4^iADyyiI^T&oT . < t i, 1 o<i7 

^ndfxS^^iAuyy^T'J)'?. n(il~l2co 

fltft «k tf»£S£$-l*T$r* vo*-9-y^®flre& h . 
[ 0 0 l 5 3 $ £ tettWKi, mrieft^ l T-*$*i.& 
■ttS'tHMrHIAM:. ttEfl£fc*2A~2c*>Vvf 

[00163 mUt¥£l X'7jkZtl&®ttisa*?y<lt 

COO 1 7] 
[ftl 1 1 

SiX«X 6 X,X T (3) 
[0018] (st+s X 4 ~X 7 {i-trfl-PiUfti LTSm 
»1~1 OfDryPn^vS^^iMDyyjK^TJ) 

) T^fxSS^Wfc^ fcitf/ttti. Tie 
4W«4 : 
[00 19] 
[fcl2] 

R' SiX,X,X 10 (4) 

[00203 r' mm-sco 

£S6~1 5S>7>J X 8 ~~X 10 <i-Hl-? 
< b i> 1 ■9Ji7^3*S»'*4feJi>NDy ^n^-c* 



[0021 3 $ 4>fc*#Wi. liTEfl:^ 1 T*S*i* 

[00223 $ 6lC**»i. a-2c<7) 
«*Tfit«t*<0«R£TC. l)Q*#f!?:fcJ:t/l8£li-&$ 

[00233$ 6tc*«wi. f?fB:friii}§Jsii, mm 

&t:liZtlt>co&-£®iX'h&, M2v 

[00243$ fetc*«wi. mstum* mt. ® 

As *mfc7 MJ *?J» , hU xf-^7 S y . h 

[002 53 $ 6te**Wi. ttCttttli. fi£$ft* 
«Bfl:^*i*yw=«L'C, o.oooo 1 — 1 o 
vwitmxmaztii. wzi'u*v>Jkm$kX'h 

[00263 $ fcloWHWi, Mfa*«i, s-^sti^n 
i&ffc£& 1 ^MzttLX. 0 . l * 10 0 0 

[00273$ mma*4ffiti tima 

0~2 0 0*CT\ 0.1-1 OOBMWtjMi 

[0 0 283 S&lC**Dili, 5$: Si -OR" iJj:tf 
/ifcliS i -R" X-wZtL&SWXr&Wt*, 5$: S 
i -OR" R" *8l»l~3tf>7 

m-*-i5<orv->i>mx'hi. ) x'ijiZiihm<ry£ 
5w%&±x'hz,, mz>>awsm$zx' 

hb. 

[00293 $ 6tC*JHW4, lifWii«3 , 0 

00-500, ooo t* « . iUE^o#-9->awurc 

AS. 

[00303 $ fe<c*S6Wtt, ME^o^yaHWI* 
[0031 3 $ &fc*JW!tt, 



!(6) 002- 



363285 (P2002-ch85 



[oo32]$ b&*%m±. mimmmw.^<rmu^ 
a*irymsze>ttm#o . i -8 o«s.%x-h& . 

[0033]$ fetsWHBtt, mSttHBSfttt. StfUB 
Jgj£?ijfrfc4>fr*lt#9 9 : l~3 0 : 7 0X'$>1. ff 
[0034] S fclcMWHIi. flEaaUB&ftjni. v 

cnmmwx'hh. mmmmx-hz. 

[0035] %e>iz*mit. mmmmm^mi^ 

1 ~8 0II%tW . 1JE»J«*»r»4 . 

[0036] £ 6 (statu*. DEififfftd^iw 

tt. 15 0~6 0 0*CT\ 1-1 5 Oftfaff iMl*. V 
[00373 

[0038] *»Wi. T1M5*W 1 : 

[0039] 

Iftl3] 

R 

Hrf °^ti 

CH^CH0„SiX,X s X, 



(1) 

[004 0] X7r^tim^a^v>it^m. axif 

/ifctt. TBft**2 a~2 c : 
[0041] 
[ftl4] 

(2 a) 

[0042] 




(2b) 

[0043] 
tftl6] 




(2 c) - 

[0044] ^)V^-Wl*>— ?T*8*l*^-5^KS^P# 

##fc«fctfSi£«S$tfT>$:*> ^odfi^gijST'fc 
4. 

[0045]$ 4>fc*»Wi. yitisVaiz 
mztix v >i i wmLkoi,? yft&m* , 

+T^i:*<«ttrF , e. Ill*#»t5 J; IflBteS^ $ it 

[0046] it*»Wft:(»* ^a^yft-fifHifcov^ 
TWSt*. 

[0047] *l|BJfC^4 S'O^WhMfci: LTJBH 

[0048] 
[fcl7] 

R 

CH^CHJ-SiXJCX, 



(1) 

[0049] X'OkZtll. SBWRS'n^-frJHfc** 



!(7) 002-363285 (P2002-OIj^ 



«. &m®?t&m&?ttf$s.tzm£it:mvffimz 
tss (x,-x 3 ) tt-thm&x-hb. 

[ 0 0 5 0 ] M B-ft^ 1 # . Rtt**^ 1 
^li^S6~l 5<7)71>-/UST'£I>. 

[0051] Rizmz>mz8mm^3<r)T/v*)\& 

rnt/k&OWffeft.*. TOEK*R3~1 0OSK7/P 
/k */7uim-)V^ y?o;-;K y^ofy^i:' 

awwi*. *rE**R6~i 5wry-;i^i lt 

(2. ff*U<Ji7x-;K MJ;k *^U;k h*7xz 

tOO 5 23 liuiB'fk^l't'. X.^X^ft-m&i 
LT£3t&l ~3 I££&1~1 007^ 

CH. 

i-E-T — 

CfWCHOSKOCHJ, 



Yb-^^J (A) 
[0057] IfflSfttS'n^irvft^flMi, If tcfcJEgS 

[0058] HT, MBStt^n^-9->-f^c7)S?jt^r 

Df%aU(£MrL 7/Wn-^£&/?Kin;t7t&, 
^fei^7;Pn-;Hi. flUttHSUK^CX 



[00 53] X,~X 3 ^*J»tl»frfe^*Sl-3c7)7;l. 
Jf/PStLTIi. #4L<Ji*-?-;k x^/k 7otf 
;k 4 VTWvmifhtih. m§?mmi\-\0<D 
T)Va*=s&t LTfcL ftiVKUJb^i'. xb* 

JWW*. 3**BFF£ifj& f W4>*iS. X,~X 3 
[00 54] WEfl556*l+. P<i3~8, 

7<7>mx'$>z>. 

[0055] tJEflSfc* 1 X'*Ztl&mVii/v*V>tt, 

(a) fcit/ (B> *»*(f<5>tL, *%mz)iuxmi 

[0056] 

Uti83 



r r _-, 
Et — 

CH,(CH»)7Si(OCH0» 



fc-&*9 (B) 

[0059] *ftmz&h v-odf -V-yte&Ht Lxm^ 
2c : 

[0060] 
Ml 9) 




(2a) 

[006 1 ] 
[^2 0] 



!(8) 002-363285 (P2002-9-85 




(2b) 

[0062] 
Ut2 1 ] 




(2c) 

coo63] wftit^-mmmtttz. MkT- 



[0064] |JrfSft^2a~2c+, X^X 3 te*tl 

<rtiaiLT^gsti-3^r;^;wa; jssisi^i 
h. Bifie-ft^itfctt^Xj-Xst, mitt& 

5^2 a~2 cizmiXi-Xs bit. ®-X'$>l£mit 

[0 06 5] X!~x 3 {ciov^Tffiei^ai~3or;i/ 
*)l&blXlt. mi<l**+i\s. x^-;k rnt 

7/U3*z/mb LXit. #£L<li*h*i^ xh* 

s. m&^vyyiK 1 ? b txa. y-ymm?, %mm 

L<. RtBCtt. Xitf*h**sX'$>1. XiiiXlSXs 
tfX*>l>X'$>Zl><7). 9. X 2 t5«J:t^X 

3 rt<* h*'>X'b&i><?). Xj-Xa*^ b*^T'S>l>i 

[0066] H!rf£fl:^2a~2c+, n<il~12T' 

[0067] mZ<&tt2 a~2 cT«Sil*^-S^K 

Mt-sm ( c ) - ( e ) *w*>*u *»Bicfi^rff 

[0068] 
[ft22] 



!(9) 002 



-363285 (P2002-!85 



OMXCHASi 
OWMCHAS ^^Si-O-Si 



(CH^OCH, 
>S//Ns S(CH^CH, 



OUOCH, 



(C) 



(CHiO)^H»SI 

(CHiO)iCHiSi 

(CH«0)/:ifcSi 
(CHiO)iC] 



MCH^OCHA 



Vs//Ns ^CH^0CHi), 



fc-^ (D) 



(CH/))^ 




»(0CHJi 



Nv ^ s si(oaw, 



(E) 



(0069] mUt¥3£2 a~2 cf^§ixS^-y« 
[0070] OT. HfllE^-i^n^yfl^oSJ 



8*k*n&u itrie-fb^2a-2c-e*$tii»^-^ 
[0071] a&isx^tai^^vfli^coi^K 

[0072] *%*mz®&isy>{tHMlt, S«W 

[0073] gtti'9 XtStob LTti, TIS-fL^ 
3 : 

[0074] 
Hfc2 3] 

SiX 4 X,X,X T (3) 
[0075] ?7FiZtl&i/y>it&fa. &£l//ttl 
it. TKfl:*«4 : 
[0076] 
[ft2 4] 

R' SiX,X,X l0 (4) 

[ 0 0 7 7 ] T*?ft*y7^^JtftS; 



(&0) )02-363285 (P200 2- 



[00 78] trmilVttSTKZtlZisyyft&to 

mt. assamc, x 4 ~x 7 T^£;h.sjii*#jiprfig& 
[0079] fne€^3tcfcv>T. x 4 ~x 7 ^n-p 

[0 080] X 4 ~X 7 {C^V^T. Bm&l-lOVTfr 

a^^mtixit. mt<it*h* : s. xh^fv. n 

-Yattis. -fVTOiK*^. n-7>*v\ sec 
n-****-**^ -f y^f-iU**^. n-y 

vfy;^ t>w^fLi. . mead yy-js^t 

LT(2..7y5gMi% Ig*^. JURlSFf, H^fgJSH 1 
=5ri'*Wbiil>. X 4 ~X 7 tLT, JJELte^T 
t. <k9#£L<«±xhdf^ *Mf5^ n-7b* 

[0081] fiilfM?** 3 T'^S ft & ^5 >iti&S<VM 

n-7U^yy7^ T h7Xhdfv^7>\ Thy 
Xb^isi/yy^ Thy7uuisyy. y-byVu^ 

y, h 'J^ h^y?DOy7y^tWf^, Ztl!> 

te^-rtn>*m£&^xn& i<mx-zi. ®§at 
¥$3X'*zti& isy yfcamt txmzm t < ht 

by* V^isisyyX'hh. 

[0082] m*XmUt¥3>t4 T"^£ tl& i/yyfc& 

awn. im®?izinfcftM*im%ttm&w i oju±s 

[0083] W&ftS*W4 KfcWC* R ' » 

**Ri~30>7/WfA<*. ##$3-1 oogitfr/p 

#*«4fcMJ«R6~l 5 U -/Pax-* "5, X 8 
-X! o <i*#i-WUtt4 LTUHWR 1 ~3 OT/Mf /P« . 

oor/p^^f^at^iAoyyii^T'j) 

yKTOfeS, 

[0 0 84] R" fcfc*t**E«*Rl~3tf>7/l'*Jl' 

yrotwaw^ wcxf-/kWf4U\ mutt 

S»3~l Oogmr/Mf/i-Sfc LTJi, #4L<(iv 
;o7ot;k y;o/f;K i^o^yfvk isfu 

15cr>TV-)\^tlXlt. *?4L<.i7xX/k hO 



h. r' tlx. muz'PX'hX'omKity^ 

/k fhJVX'h*). &Wi±l<\tX*)VX'ht. 
[00 85] Xs^X 10 lZtm?>m£Bm&1^3<?>T 
iV*)V&t IXli. ffiKWf^ xf-;k rot 

/k a vmvMmr £fc>7^##4u^. 

Me^Sl-lOWT^^^fcLTIi. #4L< 
ttffiKtt.XMfs', xh^fv. n-70-K*;^ 4 
VTDW^ n-7b*K sec-/h^ te 

dfv, n-MyW^fy, -f,V^>';l«'**-x; n- 
^7*f-/M-*i^ 4 y^Tf-zk**^, n-sT^f-yV* 
-TV***-***^ n-;zy^y, >fy/ 
x/M-*K n-fyW^, 4 Vfi'lVttisttlZ 

ttmfhixh. mzmiwyy^k txa. y-vm 
[0086] frte-f(:^4T**§^Sx7y'fL^%^ft 

hVJb^is-yyy. *j->l'b , J n-rn^yy? 

7xXyPhy^ h*j^7>\ 7xX/Uh'JXhdf 
yy5y. 7x.-Jl'bV'7aai'yy, 7x-;UhU7 
;M-u^7>\ >f;^y?ony7X x-f-frbV?* 
Dty7y. ^-f;I/hU7;^0^7y/M;xhdrx 
y5>, hy^h^f^^^y, MJ^ony^y, hU 

f-^bJfyy^yti,^. 

[0087] w^c^s yititftot tx\ ±iiit 
^3$.iz\tAX'mZ1xhi'yyikg!fo\t. Wfiifr* 

[0088] tlT. *^c7)^n^^V«g3liitCt3ftS 

mii'u*+rytt&totiiiifm.i'y y%&w>i&* i 
[0089] m-tc. Htnaft^: 1 T^sfii.aitfS'o 

^>"fb^t, WBft*3«2a-.2c-C*»*l*>-- 

^^ndf -ty-fk^it N <m*^fr*ttfinz i\,\ 

[0090] SB5H***rfrfc*J^T, HB-fblW 1 ^ 

^yit^mtffy^mi. »4L<«0. 1 : 9 9.9 
-9 9. 9 : 0. IT'S) 0. J:')#4t<(i5 : 9 5~5 
0 : 5 0T'S> 6. *MW<£tf>«|ffC2MUSr. 

[0091 ] S^HSt»=tJV^Ti?it$ni)^ndr^ 

(E) t x-mmizmi-t . ««« ( a > 

(C) ^fe^i^n^^yJHBB. -ft^i (A) fc-fb^ 
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Bj (D) frtthisa^vymiEi. ft^lij (A) bit 
#85 ( E ) *fc**>o*tf VJMML ft^fe (B) i; 
ft^fcl (D) frt>%?>'>a*t*)->&®®?$>*). ^Tti 

[0092] «Z£ % m&tt&Z 1 T*8*l*«RS/n 

coo9 3] mm^hmza^x. mnt¥$3T 

b . Kfie^^3 X-*2iX& is7>{t£®lt WVSt 
If. if*L<«:9 9.9 : 0. 1-0.1 : 9 9.9. i. 0 
#2L<{i9 5.5-5 0 : 5 0T*&&. */Hfc#£tf> 

[0094] t fc3KH*£fc* (can-c, mttt&a 

3 is XV 4X'7jkZti& isy ylt-Sm$:M*m\^Z ki> 

mu\ zcoi§,£. mut^t i x-fjkztiz,m#^n 

®Bfc^3i5£Vft&3!t4X'7jk2tlh 

£?*8fil-9 8*/P%. mMVm3X'ir,Ztl&2sy> 
^^5«1~9 8^%, mHt¥$4?KZtl?>it1Z 

ma -9 8*A>%x-i>&z t tfmt u >. w&tfz 
nmx-btiu. wmmm. assets, mtitzt'o 

[0095] %mmtmmizti^x®mztii ^n*-? 
ymm<»»ti,\mt* ±immzLx$k?b. 

mmm.axx/. it-^m(A) bThy*h*is^yy 

bX*)Vh V* Y*isi'yVtfrb%hi'V**r>3k® 
HIT'S) 9 . \vftil>wmm&* fiJitt=5ri:' 

[0096] SEfc. fne<fb^2 a- 2 cT^Sfl* 
isyy<t^&£l//£ttiTmit¥£4X'*Zti& v 
[0097] =Mt£*fi*-£;b-t!:Cfc^T . WEfc5»4 T 

mztihi'yytt.&fazm^hzktfz. vmi^. Z 

IIEfl:?S2 a-2 ct^JtlS^-^i/n 
**JHM*i:, mMt^Ani/yyik&faknvv 

ittt. HftKitO. 1:99. 9-9 9. 9:0. 
1. i9ff£L<tt5 : 9 5-5 0 : 5 0T&S. 

[00 98] *fc3K!§*£fctflCittvc. «?fe<k^ 



3 fc J: 4 T^?fL& ytt&1teZW%m *h Zbl> 
#£U>. f*ieft#*5S2a-2c-C*$ftS 
xD^y-fb^ ffie^^3fcJ:tX4-C^$*lS^ 

Jil-98^%. mili&m3X'*Ztl&it-&foiil 
-9 8*/P%. Mie-fb^4T'^$ixS'fl:^{i 1 -9 
8W%X'$>&Zti}W£L^. VMttfZnfflSX'b 

tut. mwmm. 

Zittzisv*'ty?mEiZft& zttfx-z h . 

[0099] %W&mBBlzi5^X§$mZtih 

ymm<r>mi\mt. ±&^mizLxmt. 

ft (C) b**i\shVXh*i< i syybfrL>%:hi'V* 

y-y&mm. axis, it^m (d> t*^h>M h^- 
[oioo] jhb9c. tiaav&i 1 T*s#i6atRs/o 

^Wt^t , Kri£ft^2 a-2 cX'tjkZtlZlr- 
^vo^y-fb^i, Mb^3*5<ktf/2*:l± 
mitt&£4 X'fikZtLZ> >y yfcGVib . Offl^fc-fr 

[0101] SKffl^t)-ti-(cfc^-C. «E^J55«34 

1 «ogs«xD^-tfWk-^(i 1 ~ 9 8^;u%, -ft^2 
^^-vtt^odfifwb^ii-gs^^. -ft^ 

3^7tJi^^4^^D^HfWb^Jlil~9 8t^% 

titzi/u^y&mmz'fthzt #vt z> . 

[0102] SKH*-&i»£fc:SVvC, |JEft?*«3*J 

«tt^fneft^4T^$^4^5>{k^!iw^* < ffl^^ 
■9->fl:^*tti-9 7*/ux. -fb^2<7)y-> ; «^D 

^•^Wb^ftHi 1-9 7 *^%, -fb^3«0>-D^y 
ft^il-9 7^%, •fb^40vn^ri?-Wt;^!) 

fi i - 9 7 =t>y%<r>^mx'h hzbtfit&L^. t/nt 
*<^<7)^H-c'j>K<f. sfisw^i. mm. gfiitt^ 

[0103] 3f£H*MlfcfcV vCg)i$ft& vD4f-t 

A (A) fcft-^ft (C) tf-h7^hdf^X7>fc*>^ 
Sr^D^y^fflJ^ -fb^tl (A) t-fb^-fe (C) b 
Y^isisyyb^vYV* \-*\si/yybU> 

t>%hisB*+ry3m$kx-b*). ^nx^mm^m. 
[0104] mz, *m&isa*itymiffi$9mr 
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coi 05] miimmbLxit. foioziox 

mat. ^'J3>m tfMzti^com^mxb*), 
[0106] mima. *8Hicff * A*#fKfctt 

EttjUfcLTli. JJBE«tiEaL»4fc«T«itfJ: 

§^ b y h yxf-ypr s y, fi^se^-h y 

[0107] ffl&tttttt. fi-^^iiSft-^fe dfEft? 

a^yft^ftfcjrtfi^y-ffc^ftfc^tr) i*Mztt 

IX , 0.00001 1 0 */U0it$m&D$*l 

t/pjttio. ooooi : i~io : i comwnx-hi 
zttwiu\ tmmnttmtmMt&toizttLx 
o.ooooi ^>i$m<ni$r£, mwmft&<%&& 
nm*) . -xx-i o*>uzimt&®'&. mmtzji 

[oio8] msMt. *%wc7)i,v*c-?>m!fezft 
&KMztMittBm*izmmztL2>i><7)X'b&. mi 

[0109] mzm. m&ztiuk&m (mcft^w 

^•9-y-fk^ii!ii5<t^y7 yft-s^Sr-g-tf ) 1 ^uzm, 
x o . i 1 o o o ^lUDVc^xwrn^tih z t # 

#*U\ HD*>. *i:*£S;h.4ft£*i:*>**Jttt 
0.1:1-1000: 1 W«5fflC«f 5 C t 

uxi ooQwz®m-h%&. nsztint-svan 



[0110] mn£Jn*#fi¥S£;fc <k . 
#£L<tiO~2 0 0*C, «k9$f*L<»i5 0~l 10 
XJT. #£L«i0.1~l 00B*f§, J:9ff2L<(i 

3~4 8^^fi?^s. mm&iJ s ox:*m<?>®£. r 
t:. frieR^o. i ^s*si^^ ae*^-Hi-tc 

[0111] zriX o izwrnztitz^mxrus n^f-^y 
MfflB*>M a P&*H l *li. #tL<li3,000~5 
00.000, X 9#£L<Ji3. 000-1 00.00 
0T$>&. 3t^¥^#?S#3.0 0 0*i?i?)i§ 

5 0 0.000 Sr@i«r®&t&-tO(i-&lS LB 

[ 0 1 1 2 ] *^<o^ndr-!f y^BiJi, 
^rtt. Si -OR" iJj:tf/£>tJiS i -R" (j£ 

«f>. r" tt#*flFp, mm-3<r>T)^)vm. m 
izts^x. fries i -or" fcii^/i^is i -r" 

T^Sft&JfcigS^^/Kfc. S i - OR" T'^^fXl. 

5 * >v%&±x'b hzb mi i 

Si -OR" T'^$ftl>S5#^ra# { 5*/l-%* 

[ 0 1 1 3 ] HtfES i -OR" 

2ii6S i -OR" iJitf S i — R" e>&ff~£3rfi£:fc 

fc. S i - OR" i>J:t/S i -R" #mmif&t2>i% 
iT^ww)******), si -or" 

3*i*t«)«>#&*«>£iHteS i -OR" O^WiS: 

t-r*. 

[0114] 

[ftl] 



turn,*. 

Si-OH-gW*(*M)={Area(Si-<ir)/[Area(Si-(r)t irea(Si-r)])x 100 



[0115] £OJ:3&#&Hj§co^o*^y*Mi, 

mztihzttfx-zz. 

[01 1 6] OTs *»«<0^D^y3MHlStfflv^: 
[0117] *HB^3j£#^^SJg<^j«^a«. 

( i ) mi^v^ymmimmmizmmzitx* 
&®mm. isV3>mfc±.tz3-T<y?L®E$m 



[0118] WTtC ( 1 ) JSWWcoV^TRWtft. 
[ 0 1 1 9 ] it. ±JfiLfc**W)^n4f9-y»«K 
S-HJr^ftlfOffiO. Rf£^fg(cA^. ««ff«(cff^U 



(&3))02-363285 (P2002- 4b8 5 



ffl&Fr~>Ti>X\,\ it2#H&T\ 4 00 

-4 2 ox:*t#»u ^mxm^fs^mcix 

[0120] < i ) mvm^bti&mmmmmt. 
*mtossa*-tyxwR*iBm l%z> i><D?s>tnm 
xmnummmimT'* m Kit. msm 

rsb-mm. isv?>%mi&. tfciiztibnti&h 
x-hh. Kzsm&H&iimmmtit. mian-+jrr 

y^ n-^y^y^ Eft&x-f7k ^G^y^y^t'T 
->^y. ^->uy. h^x-y^t'Th") : irhyjm 

i^O'vJMJ-yy, T-fehy&iTT' 
&9 ix-r/I^JSEfcli. mtiiT-bytboyy 
-f yrotr^x— r^, i^xf-;px— r^t'T** 

7*)V7*T-bttzltTX3\Zlsy?*) 3-yMf;U 
-TfrT-tT-bZb'X'h*) ; T/Pa-/^^i:«i, 

)l"!rb yttciiyaZlsyfO a-fU^^/UJi-fiUT 

i<fc^ LTfliv vet J: v>. 

[0121] flE«flB8«'K 

juwwai* ma^u^yimm^^mi.. m 
tmnkmrn*. #21x120. i~8o»*%. jros? 

2L<<i5~4 0|«%T'*>&. BSftjPO. UOX 

<(i0.1~8 0®*%. J:9#2L<li5-4 0U;l 

[ 0 1 2 2 ] finEttffigffit*. S &fc»JUWHMt*3 
6fc*4-1iTRW*fiTStf*£i:a*?**. SOT 
JSWHi. HKW£te-1?o*V(porogen)fct,ft;Sft 

*. znzd%mj&mmt. mzmmmwz. % 



mmnt^m^nimt. mi<it99: 1-3 

0:70. «k9#£L<<i9 0 : 1 0-5 0 : 5 0<0ffi 
HT'*>£. ZZTim&gm)£tf9 9 : 1-30:70 

[0123] ffrfej?MJ#}J!lSi: LTIi. fifl£SM?R 

[oi24] miis?VT**bvytLx\$. mm® 

¥f^mm2 0 0 1-1 5 8 8 3#&f8{£RK*$*lfc>'? 

tt, -N^IMf* (2, 3, 6-M/-0-**7U) -a 
-y?nf^M)y^rm(2, 3, 6-hU 

(2. 3, 6- MM h*^) -r-'>?ur*XbV 

y. ^^x(2. 3. 6-h'j-o-r-fef-;i^) - 

a-vi?DT^XM»y^7*^dfX (2, 3, 6-h 
U-O-r-bf-yP) -/S-y^af^K/y. 
df^(2, 3, 6-hD-O-T-fe^) -r-^^o 

T*xbvy, *<r?*x (2, 3. 6-h'j-o-r 

(2. 3. 6-h'J-0-7*^y-</P) -i3-^Qf 

df-xh'jy. ^r^^A (2, 3, 6-h';-o-^>- 

(2. 3, 6-bV-O-Ky^fU) -a-isfv? 
*Z bV y. *<T?*A ( 2 , 3, 6-MI-O-O 
V'f^) ^^^drA (2, 

3, e-h'j-o-'vyy^^) - T _^ D ^ xh 
xboy. (6-T5y-6— psr^io - 

a-^nf^h'jy, A.r^JfX (6-T5/-6 

-/S-y^Df^h'Jy, ^ 
■9-^fX(2. 3-0-r-fef-yW-6-yot-6-TJi- 
-a-y^nf^h'Jy. ^T^^X (2,3 
-0-7'bf/P-6-7'at-6-f^y) -/9->- 

t>or*xbvy. (2-o-*^*y/p) -c- 

^of^h'JX (2-0-*^*'J^) -/5 

- (1— f S^/UA^) ) - o-y^nf^MJ^ 
^^(2, (3)-o-(*mi/yMf^))-« 
-y^Df^h'jy. 'sT^^r^ (2, 3, 6-HJ 

^r^^f^(2. 3, 
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- 0 - is? of^^ h V y+£ t'Zmfl Z k #T*# I . 
ttPTi»Wz. *<7f*Z ( 2 . 3 . 6- h V -O-jt* 

HF§S6. 1 14, 4 5 8^^$^^y^7*o5^ 

[oi25j miisa*v>mEZi5£vmism,m 

®mft<omtf<&?&xim uz< < % ss 
tilth*). --}ix-so%&%zmmht. mmmo 

[0 126] dOidtcSJI^^^B^^D^Hfy 
1 0 0 0~5 0 0 0 r p mCOKfflrtTliSJ-r* £ t 

izmto&mm. man. #7^is. v-yrA 

ktfX'Zh. 

[0127] mi)<%7 Uc1k. ««±<7)3-t 4 V? 
mfrbH®®mm&$-£ZZklz£*>X. isu^y 

Mtm*t>*hmmimi&.±.izmigLiiti&. zzxs 
mmommmk txtt. ®mm<B&$titzmm 

m?& (2) miztsmmxmnmjimx'ng. 
imthfrttztt i o ormrc5s< Mtsm 

[ 0 1 2 8 3 mz < 2 ) BWfcoV . 
[ 0 1 2 9 3 Mfi ( 1 ) J8Wt*4)*ut»RJ:0«Blll' 
*. #£L<til 5 0~6 0 0X:, J:&#4L<tt2 0 

o~4 5or-c% l<«i~i 5o#ia, jfSBflrr 

£fc*«r**. *H*>$rV*8Wi:tt, 10 

o ommox&mmxwim itztz. mltsli i»e 

t mtimmmnmiz&mztittmmmzmm 
izmm$ti%\> wmz t*m. 

[0130] ±j£Uc*micDjTmizJ: oTKJtSflfc 

Tvmmm. m i<it2. 0-2.7 (ommmzia- 



HgCV^-^-(SSM 490i CV syst 
em. mM®%k') fcj: oTSJ££ta:ffi£, W 

[0131] 

imam] ar. mi&m^x^x^mix obuck 
mi. zixh<r>m.mte*m*mmz>tz#><?>m 
K-rrr, xmimmthhox-iizw . 

[Qi32] smm 1 : aHteo*»wteftgteife 

ttftWl-l (A) <7)-£fiE 

2. 4. 6, 8-xh7^f-;P-2. 4. 6, 8-fh 
7h'-;P^^OTh7xOdf^>2 9. 0 14mmol 
(10. 0g)t, 

(0)-l. 3-iS£-;l>- 1 , i. 3. 3— rh7^< 
^v^ndrlfvm 0 . 1 6 4 g 1 5- . KBMSsX'fo 
hyjxa £&A Lt:®.. ^xf-^x-f A> 3 0 0ml 

*a*it*ru:. mz. m®¥k<r>fttm&i-7s 

XHzm>. hVfUUi/jyi 2 7. 6 6mmol (1 
7. 2 9g) $r^>«rtSDX^ RJ&SSSOrt&iagS: 
£*K£&l£T'#iS$-ti*:. -f-O^, SST'2 0^R 
lS$-St* , 0 . 1 T o r r SjScOMETT-»^tt» 
Sr^£L7t. ddt^y^y 1 0 0m 1 ZMl. lB$fS 

(3-ecO?§fSA^ 0 . 1 T o r rU&W%KTX"<yf y 

zm;LXTmikzii+t>mft<timmte. 

[0 133] 
Ut2 51 

<|:h, 

rf-f °-9t] 

CH 3 (CHa)SiCU 



[0 1 34] ijiIfefR#<fc#83l 1.28mmol (10. 

0g) $-fh5tHD75>5 0 0m IX'ftWL. hV 
If/P7Syi36.71mmol (13.83g)$-^ 
JoUc. mz. RJCSSSr-7 8X:{Cfift. 

136.71mmol ( 4 . 3 8 g ) C Hifctt. 

aaSS^f*, •b^'f hS-^-tTiPjfiL. 0.1 Tor 

yi 00m 1 €rjD£. l«ffiB«fLfca, 

^>0. lTo r rgJgO^TT'^y?y£&£U T 
EfflitSrW-rS-fb^!! (A) 

[0135] 

[^2 6] 
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rf-f 

Cf«CI«Si(0CIi), 



(A) 

[ 0 1 3 6 ] Mftteft (A) SrCDC l,CflHR$ 

[0 1 37] 'H-NMR (300MHz) : SO. 0 
9 (s, 12H, 4X-CH 3 ) , 0. 5 2~0. 64 

(m. 16H. 4X-CH ! CH ! -) . 3. 58 (s. 
36H, 4X- [OCH 3 ] 3 ) . 

[0 138] WHWl-2 (B) g)£fi£ 

2. 4, 6, 8— fh5^t/^nfh7^n^fti' 
8. 3 2mmo 1 (2. Og) *^>}f?6u§g?$ 
*fcfi*(0)-l. 1. 3, 3- 

Th^^f-^yv-D^Wb-^fijO. 034gfc£.K 
m%sX'hh7 7X-3\,Z%LkLtz&. h/l^xyiOOml 

^y>33. 36mmol (7. 75g) 

€Jt. -C-^m, 3 6B$SSJE$-y-7t^ 0. lTorr 

loom 1 mat, immitzik. ±?4h*itL 
t^jS Lxmmn. § 6£*a8ffi&>6 o . 1 t o r 

r SS«7)jffiETT"<y ^ LTTEHBt **** 

(B) *B»U:. 
[01393 
[fc2 7] 

rt-f o-3ri 

CH/CHa)rSi(OCHj. 



[0 140]frE^i|i)(B) £CDCl 3 £i§g¥$ 

[0141] 1 H — NMR (300MHz) :dO. 1 
1 (s, 12H, 4X-CH 3 ) , 0. 48~0. 53 
(m. 8H. 4x-CH 2 -) . 0. 86-0. 90 
(m, 8H, 4X-CH 2 -) ,1.1 5—1. 7 1 
(m, 48H. 4x-[CH,],), 3. 58(s. 3 
6H, 4X- [OCH3] 3 ) . 

[Qi42] &mm : z = ¥£kE5£y£&&&k 

W&m2-\ (C) cfrg-fig 

(^DD^U^Xf-/l/) -POSS (POSS= 
Polyhedral Oligomeric Silsesquioxane) 7.19 4m 
mo 1 (lO.Og)^.f h7tHo77V500in 
1T#RU HJx-W$y6 3.3 1 Ommo 1 

(6.4 lg) tmmt:. mz. &u&%mz-7 8x: 

fcffifc, 3.3 1 Ommo 1 (2.03g) 

m*izmz.trf£. 8.m&z®*tzf%&&x'%&zit 

fc. Z<7>&. %&X'2 0mm5U&Ztt&. ±y4bZ 
ftLXFi® U 0 . 1 T o r r SScoMff7T-»^ttft 
**6fe*Lfc. iiC^Vl OOmlfcflD*, 11$ 
ISBWrLfca, -fe^M b^LTriiLT&fe^S/Wf 
j8«&». S^C*<0J8Si*»60.1TorrS«O« 

(C) fcJRfcLfc. 

[0143] 

[ft28l. 



(b> 
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CH.CXCHi)^ 
CH/XCHASi 



CHKX 



. Si— 0— Si 

Ns//Vx Si(CH^0CH, 



ib&m (c) 



[oi44] mutsto (C) £CDC l 3 £igJS$ 

[0.1 45] 'H-NMR (300MHz) : SO. 1 

1 (s, 4 8H, 8X- [CH 3 ] 2 ) , 0. 54-0. 
68 (m, 32H. 8X-CH 2 CH 2 -) , 3. 43 

(s, 24H, 8X-OCH3) . 

[0 1 4 6] §^2-2 : Jteftl ( D ) CQ£& 

(^DOj^/PX-f/P) -POSS6.4 38 
mmo 1 ( 1 0. Og) $Ts rh7t Ha77>-500 
mi"W&S?U bVX^/Unyi 1 3.306mmo 

1 (1 .1.4 7 g) £8sflDU:. <Kt s R^saes--7 

8"C(Cffii6, *9J-tV\ 1 3.306mmo I (3.6 
3 g) *&«\,z1&i.td&. .£tf^£{fc*K?&i&aT'# 
SiST'2 0I^S^§-W:^, -fe^-fJ^rt 
U-Cri§L, 0. lTo r rgjg^&ETT1f&fi#jSC 
ZZlz^yfy 1 00m 1 S-Jni.. 1B$0 

$^.{C-5-cO?l?g*^ 0. 1 To r rgg<0«E 
TCC^HIftU TK«6«r*-6fc£* (D> 

[0147] 
[ft2 9] 

CCHOMJtS! 

^"^^ Si— O— Si 

fc£4& (D) 

[0148] iteft^flf (D) £CDC 1 3 (C?§»S • 
it. NMRTH?#rL£:. *WWW4JaT»C*rjii)-p» 

[0149] 'H-NMR (300MHz) : 50. 1 
2 (s, 24H. 8X-CH3) , 0. 56—0. 70 

(m, 32H, 8X-CH 2 CH 2 -) , 3. 46 (s, 
48H, 8X- [OCH3] 2 ) . 

t0 150] »&W2-3 :K.&®(E)<D&f8. 




( MJ?aov!JHoef7l') -POSS2.9 1 
3mmo 1 (5.0g) Jfh5th'D77V500m 
lT^U M»xf-;UT$V7 6.8 9 3mmo 1 

(7.7 8g) zwtoiLtz. mz. sjeag$--7 8x; 

Cffifc, ^^y-;l/7 6.8 9 3mmo 1 (2.464 

«ffi"C2 0SISRBStffctk **<f h£:frL 
T?»aU p.lTorrSJSojSffFTiBMHMti' 
ite&Lfc. :;i:^y^yioomi £Jn*., ibmhr 

fcflk S4>t*«JSSt*»4>0. lTo r rggO^ffT 
T'C^SrlfcijU TBKBtdrtift^* (E) * 

[015 1] 
[ft3 0 3 

CCHflfcSi 

KOCHA 

(OtO] ~* " 




(OCHA 



fliSft (E) 



[0 15 2]1i|£fc£fc(E) £CDC1 3 £8JSS 

it, NMRTfrnuz. *0)®mmTiZ7jitm o ?* 

[0 1 53] "H-NMR (300MHz) : 50. 6 
6~0. 69 (m. 32H, 8X-CH 2 CH 2 -) , 
3. 58 (s, 72H. 8X- [OCH 3 ] 3 ) . 

[0154] 9mm 1 : 'sattyXNItoy&a. 

hHo75>-4 5mlT*RL. 77*3£&AU 7 
7^3<OrtSia£S— 7 8*C*T'fi«wt. -7 8*CT1g 
KtlS-f^y^tSr^^r^aaiDL^ j§j££7 0-ac 
*^K:»a8*t. f«H, 7 0TrCRJ5£l 6^©ff 



(?L7))02-363285 (P2002-8 5 



f^9 0m 1 £&JdU *5OmlT-30ift#U:g. 



L£t£. 0~5XX'0. lTo r r<0$£TT-©*£g 

[0 155] 
[fll] 



mm 
















(mol) 


(omol) 


(g) 


(a) 


<b&fo (C) 
13.294 mol 


<b£fci (A) 
1.476 mol 


1.713 


670.96 


6.15 


(b) 


<t$® (D) 
12.142 mol 


iti&S (A) 
1.349 mol 


1.673 


557.56 


6.04 


(c) 


12.136 mol 


<t&to (B) 

1.349 mol 


1.673 


557.56 


5.17 


(d) 


<b^» (E) 
11.183 mol 


ft** (A) 
1.242 mol 


1.640 


546.70 


4.11 



[0 15 6] 331011-2 : fftyP^ty^, »• 
%Ml\ 7-hyh FD77V5 0m 1 T'^LT? 

6 ox:«fc* -ec^ 6 ox: 

■CI 6«HRCS*fe. «B^*4ttM4fc»l,*: 
t£L >-'x^-;Px-r;H 5 0m 1 £SsjDU 7k5 0m 1 



£ <7)}§i££§itfL 0 . 2 m mff) ^ V V i>? 4 IV 

CDM-SWWi) ittf&Lttk. 0~5*Cc7)iaST'0. IT 
o r r(V®l£TX'mi&m*t:W*Z-tt. tiMHtlk 

■9->5RlMB^>«iTlE« 20iI'5T'J>§. 
[0157] 
[«2] . 





















mm 

(mol) 


(mol) 


mm 

<C> 
















(•> 


10.799 


1.200 


6.144 


1.698 


632.494 


6.37 



[01 5 8 ] 1 - 3 : m&kB*Z2>±&®L * 

p±£>llllQM 



mi -2t n-^mx^v^ymmv&kL^ 
mimmn^mztfimzixfz, A-sztint-sm, m 

<m*)X't>i. 

[0159] 
[^3] 



fftn 




^ft(mol) 


(mol) 


(mol) 


cut 

(f) 
















(f) 


9.538 


1.200 


5.144 


1.197 


1.490 


496.428 


4.76 



[0160] 33tW 1 - 4 : gj£kg±£>fl^tfe^ 
tX^^3T-^$^.l,y5> ; -ft'.^^ffll,^yP^^y 

a. mmm 1 - 2 1 n-^mx^o^ymsim 



12314 toil >)T'*>&. 
[0161] 

im4] 



(&8))02-363285 (P200 2-e5g 



m 




tttt 
(-ol) 


<-ol) 


AM ! 
(2) 






<t&*i (A) 






6. 939 


0.687 


0.747 


248.828 


2.33 


00 


6.899 


2.571 


0.823 


274.218 


2.45 




5.889 


5.889 


0.960 


318.915 


2.53 



[ o i 6 2 1 mmmi- s mm^o^y-ft-^. & 



Miefflinco^« t ffiffi $ iTJt . ratting*. 

[0 163] 
[*5] 













mm 


ft** 




mm 

(wml) 


(■ol) 


Oft 




<fc^«3 (A) 












U) 


10.799 


5.144 


1.197 


1.538 


512.466 


5.04 



[0 1 6 4 1 Htfefll 1 - 6 : 



[0165] 
[«6] 



MB 




ttA 

(nol) 


(n»l) 


eat 

<f) 






tt) 


<te* (O 

1.476 ool 


13.287 mol 


0.00517 


172.86 


2.03 


0) 


it&to (D) 
1.349 doI 


12.113 bo] 


0.00580 


183.36 


1.95 



f 0 1 6 ft 1 iiMtW : tl^?l, -fr^gfrffi, S 
i -OH^a. S i-OCH,^afeJ:^S i-CH, 

±3*LfciatW 1 X1$hi\fzi'U**T>Jh 



t&g? n V h ^7 y 4 (Wa t e r s tt)T'^9f Lfc . 
[0 168] Si-OHMi, Si-OCH 3 #^4 

tjiixs i -cH 3 ^»i. tm&&m#tif& ( B r 

uke rtt) TO^lftfettft:, OT<Off-iSeS-ffl^ 

[0169] 
[&2] 



[0167] nM**MHF*.ti Xlf^M^Mt. Y)V 

SiHmS*M(*M)=Ai«(Si^lB)/[Area(Si-(lHhArea(Si-0CB,)+Area(8i-Ca,)]xl00 
Si-0CB,&#a( «M)=?Are4(SI-()CB,)/[Area(Si-(ffl)+Are»(Si-()Ca 1 )+Am(Si-CB,)J x 100 
SiH^$**(iEM)=Am(Si-CH,)/[Are8(Si^)+Aiw(3i-0(^)+*wa(Si-Ca,)]xlOO 



[0170] MftSUfeli, 
truments Co. 
<0&M£St7(;:5jr$-. 



mn&4m&(TA ins io 1 7 1 ] 
)im^xmtti. ztit> [S7] 



<i»19))02-363285 (P2 0 0 2-5:3^ 



Mi 






Si-GE 


Sl-OCS) 


Si-C8j 






AT* 

TTTM 


77*P 


\ \t)Yh) 










09410 


! O.id 


rye 0 
60.0 


0.7 


73.0 


4.5 


( b; 


CCC1 4 

00014 


8.59 


37.6 


0.6 


61.8 


4.1 


( c; 




8.34 


39.7 


0.6 


59.5 


3.8 


(A ) 




1 .00 




1 7 


09. 1 


J. I 


(e) 


60452 


8.70 


17.2 


0.8 


82.0 




(f) 


54213 


7.86 


21.6 


2.0 


76.4 


*sis 


<g) 


29316 


7.85 


35.1 


1.3 


63.6 


*as 


(h) 


26778 


7.46 


37.1 


1.5 


61.4 




(i) 


19904 


6.30 


27.1 


1.5 


71.4 




(4) 


23654 


6.53 


28.3 


1.9 


69.8 




(k) 


6878 


6.15 


12.9 


0.9 


86.2 


4.2 


(1) 


6904 


5.70 


30.6 


1.4 


68.0 


4.6 



iR«{^?L^^!|U©T**)S^r^^X (2.3.6-hy 

{cfSS^fiitT-il^L, SHB#ig£#2 5Sf*%i:* 

3 -y^ f-;Px—f^r -b r - h . 
mm* 3 0 0 0 rpmt'3 O^O^U 3 y?x-^±. 

S^l?ffl^+. *-y h7*U-h±T'10 0-C (81 
He. f . g, h % i. j ) 2fclil 5 Or ($B§a, 
b, c, k, Dtl^ 2 5 0-CC-l#igjf&V 

fc. K23SB^T*#iSi£g£ 3t/m i n i: L"C 4 0 0 
r (ila. b, c, d. k, 1 ) itz\t^20-C (® 
ige, f . g, h, i> J ) 4T«iS-*fea, 
ST' 1 B^MfiS LT*^0 S/o^yjRll(»&»4,** 

[01731 mum ■. mmmcomz. em^mme 

k = 3 . 9 x t "t 



[0174] s&fc. meatBu^>8m». h s cv 

^-?-(SSM 490 i CVsystem, 
WBfcJBwC, #lMHz<7)J§&ST'y-h®E-2 
2 0 V~ 2 2 0 VOKBft T«5£ L£ . 
[0175] B»**W&**fcat>fc:ii, WMlOW 

ny**-»M ft) < yyZh.tzUftl.zttLX . 

tftttttflttU T«SE< ( l ) fcflJwcHgttU: 

[0176] 
[S3] 

A = Cxt/k (1) 

[0 177]ifctfl<K MiHstWx^mm. C 

mimm ( asMt^ y =j noifrgu 3 . 

[0178] c-wmsmm. ttf-offttsifcuiE* 
vae*? v >^my ( r bssjss j t v ^ ) **ai 

J¥$-TIfi»5t ( 2 ) tcft*LTlS*<Oi^45£f|-JIL 
fc. 

[0 179] 
[»4] 

(2) 



[0180] 3 lcWgS*utBW»*TE«8fc [0181] 
^Uc. (#18 ] 



(20) >02-363285 <P2002-o85 



m 

m 




(Hfilt) 


. mm 












(A) 




** 

(A) 




m$ 

(A) 


(a) 






m 


QIAO 








7751 




i 






100:0 


// 


8676 


J. 426 


8700 


1.426 


8246 


2.34 




1 


5 


// 


8050 


1.435 






7861 


2.31 








// 


8568 


1.427 






8412 


2.42 


(e) 


(e) 




12190 


1.4263 


12230 


1.430 


11968 


2.42 




70:30 


// 


10606 


1.3463 


10651 


1.345 


10521 


2.29 


(f) 




100:0 


a 


9164 


1.4364 


9224 


1.433 


9095 


2.47 


ft 


70:30 


// 


9806 


1.3465 


9901 


1.340 


9767 


2.27 


(«) 




100:0 


// 


10032 


1.4333 


10125 


1.431 


9931 


2.49 


n- 


90:10 


// 


9874 


1.3921 


9855 


1.388 


9536 


2.35 




50:50 


// 


10282 


1.3109 


10230 


1.315 


10103 ! 


1.67 


(h) 




100:0 


// 


3423 


1.433$ 


9589 


1.433 


9321- 


2.64 






90:10 


// 


9344 


1.3966 


9252 


1.395 


9341 


2.41 


ih-2 




70:30 


// 


9425 


1.3510 


Mil 


1.321 


9420 


2.17 


(i) 


(i) 


100:0 


// 


9208 


1.4312 


9380 


1.432 


9100 


2.65 


U-i) 


90:10 


// 


9099 


1.3964 


9112 


1.384 


9056 


2.49 




70:30 


// 


9781 


1.3435 


9663 


1.311 


9663 


2.26 




50:50 


// 


10WS 


1.3126 


10023 


1.305 


10562 


i.fii 


( 


i) 




100:0 


// 


8518 


1.4414 


8574 


1.441 


8514 


2.51 






70:30 


// 


8432 


1.3356 


8534 


1.336 


3234 


2.31 


(k) 


(k) 


100:0 




7835 


1.420 


7367 


1.422 


6584 


2.30 


(1) 


(1) 


100:0 




7535 


1.424 


7644 


1.423 


7055 


2.34 



[018211 



[0183] 
[£9] 







OK(GPa) 




(e) 


0.85 


4.93 


<*-n 


0.38 


2.87 


(« 


0.89 


5.57 


(M) 


0:37 


2.79 


(f) 


1.00 


6.16 


<rl> 


0.72 


4.66 


(*-2) 


0.34 


2.74 


<h) 


1.06 


6.36 


UK) 


0.83 


4.70 


(h-2) 


0.54 


3.78 


(i) 


1.04 


6.62 


(i-1) 


0.82 


5.07 


(i-2) 


0.48 


3.62 


(i-3) 


0.33 


2.90 


(j) 


1.06 


6.72 




0.46 


3.29 



[0184] ( 2 ) glgag££E£V}Sg£|gg 

mimiTW&iitit:'>a*°t>3mtit < i > . 
a, %wmRkmM&m?t>i*<7f*z (2,3, 

6-hV-0-*-f-fr) -/S-v-^OT^fXh'JvfcSr 
7 : 3 ^)®fiJtT-S^ LfcE^ft* . TotTby^U^ 

5. 27, 29, 31. 33. 3 5SC*%i:fr!> «k 3fc 
^l/C«!ffitBj£ft*tttU d<oajS!fe$-3 0 00r 
P mt'3 Of^Ov U 3 y^x -AjiW fcfV3-f -r >- 

SWraWW)*? h7U-h±T\ lOOTTCHh 2 5 

o*cT'i*. mgamixwmmt:-Him^Lt:. <x 

fc. KS#ffl^T'#aj£SS- 3-C/m i n i: LT4 2 0 
•C£T*#&$-£*:&, 4 2 0Xremia&j£LTl£fr£ 

1 Ofc^lfc. 
[0 185] 
[*10] 



(HMlt) 




100:0 


1.7 


70:30 


1.5 



1J «flg<i):^:7**a (2.3,6- H;-0-**;V) =>-^D^n;> 



(Gl))02-363285 (P200 2-3S 



[01861 m-m : ®mm<m£&&<?>M$ 
a. %m&mt%i[Mfflm-ehh^T9*x (2.3, 

50: 5 0cOM4ikT-S-tf^-^S-, TotTUy^'J 

a (caw wrtfc, zmm 3 0 0 0 r 

P mT 3 0#@y \) a S"? x w\±(cx try 3-r -f V 
«#H$vO*-yhrU-h±fcfcV^T. ioox:ri 

2 5 orri mmmiTimmte+ttm 



Lfc. mz. K£#H$vT#i&&££3X;/m i ni: L 
•C4 2 0X:^T-#ig$-«:^ 4 2 0rT-l^H^fi£L 

2 ox:*T'#is$-t^^, 4 2 oxre i mm. 

[0 187] 

[mi] 







JB$r*<B.I.) 










100:0 


9732 


0.21 


1.437 


0.07 


50:50 


137H 


1.65 


1.332 


0.19 ! 



3)BSr*8!fti»(X)^(l 0JsSflUiftfflBJf*-3 mUMaojBJWM EftfiJUlfllffljffi$T*MCO 



[0188] 



^oyh^-j^gi^ 



(72)»9» & m 

-^U-VSMiTVC- Mll«802^ 



(72mm Ji ffl B 

mmm m s & 

^-M08«1602# 
(72)^BB# AUT B S 

*$tEB*ffl ifWUP/H 2 P182- 2 #«S 



